Association of protein kinase A type I with detergent-resistant structures of mammalian sperm cells.
The finding that flagellar movement in detergent-permeabilized sperm cells is restored when Mg ATP and cAMP are added implicated detergent-resistant protein kinase A (PKA) in the regulation of sperm motility. It is widely believed that only the PKA regulatory subunit RII can associate with the cytoskeleton and/or organelles. In this paper we used monoclonal antibodies against the PKA catalytic subunit and RI subunit and demonstrated that PKA type I is also associated with the sperm cytoskeleton. To our knowledge, this is the first report showing anchored PKA type I. This association was found in sperm of nonrodent mammalian species and, to a lesser extent, also in mouse sperm. The PKA catalytic subunit is bound to the cytoskeleton secondarily via its complex with the regulatory subunit. The detergent-resistant complexes of RI and catalytic subunits localize predominantly to the flagellum. Ultrastructural immunogold labeling revealed the association of detergent-resistant PKA type I with outer dense fibers (ODF) and the fibrous sheath (FS) but not with microtubules. This location is consistent with a proposed role of PKA in regulation of FS sliding on underlying ODF.